Supplementary Figures
. Mass spectrometric-based identification of proteins after acylbiotin exchange and streptavidin-based enrichment. 
Supplementary Materials and Methods

Cloning
For the generation of overexpression constructs, cDNA sequences of interest were exported from Ensembl genome browser (ensembl.org) and sequence specific primers were obtained from Microsynth. NSCs were cultured as described before and total RNA extraction was performed using the PureLink RNA Mini Kit. The extraction was performed by following the manufacturer's instructions. Obtained mRNAs were stored at -80°C and 5 µg of total RNA was used for the generation of cDNAs. cDNA generation was performed by using the SuperScript III First-Strand Synthesis System. cDNA was generated by following the manufacturer's instructions (random hexamers were used). In order to amplify the construct of interest, elongation time and annealing temperature were adjusted for the individual PCR constructs and primers and 1µl of cDNA was used as template. Overexpression constructs were generated by introducing the sequence of interest into the CAG-GFP vector.
To introduce point mutations, two separate PCR reactions were performed, one upstream of the target sequence and the second one downstream of it.
For these PCR reactions primers were used that contained the desired sequence as an overhang on the primer. The two separate PCR reactions were then introduced into the target vector by Gibson Assembly. For all PCR reactions Phusion polymerase was used. All PCR products and digested plasmids, used for downstream processing, were gel purified using the QIAquick gel extraction kit. Individual PCR pieces and plasmids were assembled using Gibson Assembly, by following the manufacturer's instructions. For all transformations DH5 competent E. coli were used.
Transformations and minipreps were performed, according the manufacturer's instructions.
Gene editing
CRISPR/Cas9 gene editing was performed as described before (1) . Nucleotide sequences for the gene of interests were downloaded from Ensembl genome browser. Genomic DNA and cDNA sequences were exported as FASTA files and processed with ApE1. gRNAs targeting either the 5'-end of the coding sequence of the gene of interest or its 3'-end, for knockout or tagging, respectively, were designed using the online tool at crispr.mit.edu/. The corresponding sense and antisense oligonucleotides were synthesized at Microsynth and hybridized to a duplex in a reaction mixture composed of 1 µl of each of the 100 µM oligonucleotides, 1 µl 10x T4 DNA ligase buffer with 10 mM ATP, 1 µl T4 PNK, and 6 µl distilled H 2 O, on a thermocycler using the following settings: 37 °C for 30 min, 95 °C for 5 min, followed by a stepwise decrease in temperature to 25 °C (5°C / 1 min). 2 µl of the annealed oligonucleotides were then used in a ligation reaction with 10 ng of BbsI- 
Luciferase assays
For luciferase assays, the Dual-Luciferase Reporter Assay kit was used, by following the manufacturer's instructions. All experiments were performed at least in triplicates. NSCs were electroporated with the constructs of interest as described above and seeded on coated 6 well plates. To measure the activity of BMP signaling, we used a BRE-luc reporter construct, together with the control reporter plasmid pTK-RL, to normalize for differences in electroporation efficiency. Plates were measured on a NOVOstar microplate fluorometer (BMG Labtech).
Cell proliferation analysis
Seeded cells were incubated for 1h with a final concentration of 10 µM EdU analyzed by using Fiji.
IP-ABE assay
IP-ABE assays were performed as previously described (3 
17-ODYA labeling
NSCs were electroporated with the construct of interest as described above.
On the day of the experiment NSCs were washed 1x with 37 °C DPBS and 
Acyl-PEG-exchange
NSCs were electroporated with constructs of interest as described above. 
Acyl-Biotin-Exchange assay for mass spectrometric analysis
The protocol was performed as previously described with some minor 
Cell-surface expression
Experiments were performed as described before (4) . For measuring the cell surface expression of proteins, E17.5 NSCs and E17.5 NSCs Bmpr1a c180a
were seeded on poly-L-ornithine, laminin coated 6 well plates (Nunc). Cells were removed from the incubator, incubated on ice, and washed twice with CM-PBS (4 °C) on ice. Cells were then incubated for 30 min with 2.5 ml biotin buffer (0.5 mg/ml, sulfo-NHS-LC-biotin) on ice and washed with CM-PBS.
Then cells were washed twice for 15 min with quenching buffer (50 mM NH4Cl, 1 % BSA in CM-PBS). After that two additional washing steps with 5 ml CM-PBS were performed. Cells were then lysed using 450 µl lysis buffer 
Measuring endocytosis
For measuring the internalization rate of cell surface proteins, NSCs were seeded onto 6 wells plates (2 plates for each condition), removed from the incubator and directly placed on ice, washed twice with CM-PBS (4°C) and incubated for 30 min with 2.5 ml biotin buffer on ice. Unbound biotin was then removed by an additional wash with CM-PBS. New medium was added before plates were shifted back for indicated times to 37 °C. After the incubation, plates were transferred back to ice and immediately washed once with ice cold CM-PBS. Followed by two 15 min incubation steps with 2.5 ml reducing buffer (50 mM reduced glutathione, 75 mM NaCl, 75mM NaOH) on ice. After the reduction step, cells were washed twice with 2.5 ml quenching buffer (50 mM Iodoacetamide, 1 % BSA in CM-PBS) and washed two additional times with CM-PBS. Cells were then lysed on ice with 450 µl lysis 19 buffer (50 mM Tris pH 7.4, 150 mM NaCl, 10% glycerol, and 1% IGEPAL). As we used two plates for each condition, the two plates were pooled after lysis.
Lysis, immunoprecipitation, SDS PAGE and Western blot analysis were performed in a similar way as for the cell-surface expression analysis. To compensate between reaction efficiencies all samples were normalized to the internal control ß-DG, a cell surface protein that undergoes endocytosis.
Fluorescence-recovery after photobleaching (FRAP)
Zeiss Confocal microscope LSM800 was used to perform FRAP. Bleaching was performed with 488nm laser at 15% laser power with 80 iterations. First, 5 images were taken pre-bleach. Then the bleaching was performed for approximately 2.4 seconds followed by 95 seconds of image acquisition. The recovery in the bleached area was measured using ImageJ. All the intensities were then normalized to the average of the first 5 frames. The data was then fitted to the equation I = I0 + ( R -I0) x (1 -e(-kt)) where I is the intensity, I0
is the intensity at time = 0 seconds, R is the total recovery and t is time in seconds. The total recovery R is then compared between the different conditions. Free floating brain sections were washed for 3 x 10 min with TBS, before blocking with TBS + 0.25% Triton-X-100 + 3% donkey serum for 30 min.
EdU injection
Staining for MBP was performed using 0.5 % TritonX-100 in the blocking buffer. Sections were then incubated for 48h with primary antibodies at 4 °C. 21 After two sequential washing steps with TBS, sections were blocked once more for 15 min at room temperature (RT), followed by incubation with Number of OLIG2 and BrdU positive cells were counted semi-automatically using Imaris' algorithm to create defined spots with the same intensity and defined 7um diameter, followed by manual correction of the obtained counts.
Upon generation of spots for both markers, co-localization was determined using the Spots Colocalize Matlab plugin with a defined distance between centers of spots of 6um.
For the analysis of cell numbers in two months old DG, the cells were counted in either the SGZ only or in the entire DG including the hilus in 5 to 7 coronal sections spanning the whole DG. The cell counts were then normalized by the DG volume, or the DG area for slide scanner images. Cell numbers in two months old cortex were counted in the dorso-medial cortical gray matter or in the corpus callosum, in two (OLIG2 and NEUN counting) or three (NG2 and APC counting) coronal sections located at the level of the primary motor area and the primary somatosensory area. Cell counts were normalized by the analyzed area.
Generation of knock-in mice
The (C180A) modification of the Bmpr1a locus using Cas9/CRISPR was carried out directly in mouse one-cell embryos by electroporation.
Electroporation with a mixture of 16uM cr:trcrRNA hybrid targeting bmpr1a, 16uM Cas9 protein and 200nt ssDNA oligonucleotide carrying the desired mutations (all reagents from IDT) was carried out using the ECM830 electroporator (BTX Harvard Apparatus). Two square 3 ms pulses of 30V with 100 ms interval were applied as previously described (5) . Surviving embryos were transferred immediately into the oviducts of 8-16-wk-old pseudopregnant Crl:CD1(ICR) females that had been mated with sterile genetically vasectomized males (6) the day before embryo transfer (0.5 dpc).
